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1 NHC 1 # £ #6 7jc 1? # jft # £ ft 0 £ „ MJf£it8SL, ^/-/KftjgTL 
THitiRSfT^, S)iLT@ft^|H|ijX, ^JE^« LT±IB-)ISS (1) *e^Lfc«»x* 
1 7. 6 g ff fc„ ffifli-OiST^^^Stil 66 4, IiT«»?Ili 2 2 0 5 t*Soft 

o 

[ 0 0 2 9 ] 

«hb^ i o g £ i 5 o vr-mm. HH^u u 2 0 0 °c 6 m m it * ff w 

[ 0 0 3 0 ] 

»fli-6.g**/H£h-;I/r-fer-h4glC8IBL, P * a 7 1 173 ( ^ X ^ 5/ -V 50 
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y x-f >r 5 ijivxm, Kn-etffltihm o. 6 gzmhaLtcmmmmwi^ZTs? v -ymm 

ST, U VMS1 (7^^77^;ni: UBO 1 5 1 , ft« : ;* * /I/ /\ 5 F9> 
7) *JB^T 2 0 0 OmJ«*Lft. BttSK ^f;Uf h y T lfLfc 5, * 

«fb»'NOiB*5lo*»*il (J I S K5400) J4HT?ftofc„ 
C 0 0 3 1 ] 
HffiW 2 

mn&n. m&m, sm«a§, t * jgoo^fe 2 L<D«sg^«gtc c u c 1 1 . 3 

g (0.012 m o 1 ) , V- n - 7f^7 5 y 7 0 . 7 g ( 0 . 5 5 m o 1 ) , p< 
^;bx^;l/^hy 4 0 0 g^ftJA^. g j£ jg g 4 0 X (C T % # % ft t^, 6 C 46 8" 0 
0g<D^^x^^h>£$/g£-£fc2«©7x7-/l'4 ) 4 - -$/^n^\^^U5*> 
tTX(2, 6-->*^;V7i/-;l/) 51. 8g (0. 1 6 m o 1 ) t 2 , 6 - i? * ? 
7 x / -A/ 5 8 . 6g (0. 4 8mo 1 ) ^2 L/m i n (O^fi©/^ U y^^ff^&tf 
e 1 2 O^AMtTiTL, *6fcSTI}7»6 0#IH, 2 L/m i n(D2|fD;^iJ> 
^^ttfctf ofc 0 Ctlfcx^Ui/^T 5 >H»8|->rk^-^ h V V A?Jc}§^ 

flg^^l 02. 6g»ft„ «fK^©»¥*S» ; f«tt8 77. a»¥i$#7» 1 1 83, ?J< 
iSSitf 4 7 7 fe 0 

[ 0 0 3 2 ] 

( X # * # © (£ ) 

fiSIK »T»400^fcKjS«g*l 0 0 "C3; T*M L, «ffl§^ 5 2 . 5g ( 
7j<BS*0. 1 ltnol) fcx D a k K U y 2 9 2 g £{±.&A,fc 0 *®& v $6*Cft 
x^/-;l/30gtth';-)y 4 ih+->K8. 6 g ( 0 . 13mo 1) *g|Lfcgl$ 

$TiI4-fre., 6 0»i>ttT»TU * Sfc»T»7» 5 mm<D®.n*ft-3 fc„ 

0. 1 u<omm7k®mT»3®m&tj*yxm7kT*<D7kMzt,Kizzmzfi^. zn&ut 

ttfcfrW ±E-«S ( 6 ) T^«tl*«IB 'J £ 5 4 . lgjlfc, ttlijtt, IR<D##r 
K«fc»)7x/-;l/ttzkillSOi»lRe-» (3 6 0 0 cm-l) ©filfc, £ 6 {C N M R <D 
»«fK«J:0^y'>S?/l/X-f-/1/**©i;-^©»SA^6, 1 00%<D&fie£g£&$Ji8l, 
fco «|gy ©®¥Kj#7»ti 1 0 2 9 , a«¥*5^7fi« 1301, X#*^M$gfct 5 7 

[ 0 0 3 3 ] 

/V x > 2 0 g % F'J7i;jl/*X7O0. 1 3g, n>f pp + />^;H-f;n 3 
m g * ft ii A, f£ „ U^120tlCliDl 1 iffL4i'5gl5S*ft. SJSf, 6&tf jfl'JS* 
frl^ »ii2mg KOH/g t45JT?£Kfffofc„ 1 2 0 T <D 11 1$ IS fi 5 B$ IS T- 

UTHft^HiR, 8lfcftttbT*riB?*2 6. 5 g »fc„ ttfHit ;* ©3&¥i3#7fi fi 1 4 1 

1, afi s F^^7fi(il 7 2 1 T* * -3 fc . 
[ 0 0 3 4 ] 

(£Ht&7 * y u-hfto^sK) 

«ff SB, aSW", »Td- h ©o^fcSJ6jgfc«IB7\ 2 5 g , byx^;P75>5. 1 
g, Sft^f l/y 4 0 0 g*gj5at, 7)>;;H^D7^H4. 5 g , m\L*=h\sy 1 
0 0g*jBTn-hfc{fc&A,7£ o Cin^g^TT'Ortc^^, fitf«i-Pieffl^tJT7 

TNMRM£*h^g)£SI»L&„ 2 l$|g|£tt L 7c C 3T'£JS#i&7 Lfcfcfc, 0. 
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i n h c i a q & j: xfMfc-eftmmftzft? fc„ was^itss l, ^/-/i^ta-FL 
x b a « * tr ^ ii LTS#^ie)ijx, ^ffis^ LT±ie-^^ (i) r- ^ * n 5 «k * 

* 1 8 . 3 g f§ft„ «I/PO»T^fItt 17 10, Ilfi^^fKi 2 3 4 
ft„ 

[ 0 0 3 5 ] 

are* 1 0 g * 1 5 oti^i, b&m, u 2 0 0 °c 6 «rra*ft*fi^, 

[ 0 0 3 6 ] 

VIM A/ 6 g £ * /I/ If h - ;!/ 7 -fe f - - h 4 g K }§ jj? L , ^P^^.7 1 173 (^/^X^i^-v 

mx'mmmmm±\cm^L. asa«s««T?8ot3o#<6jRLfc«, ,^_ y7 ^ ;1/A ^ 

ST, UVfifttSffi yi'Xl : UBO 1 5 1 , W : ^;l/A7-f F7> 

7) «B^T 2 0 0 0 mJlKLft„ ^ ^ X * ^ h > T SI {g! L ft i: C 3 , * 

«fk»7©»»§|-3ft»#H (J [ S K5400) fctHTf&ofco 
[ 0 0 3 7 ] 

* tt 01 3 

(2tlP P E^yrfv-ft©^) 

S/gfK SMIAI, D^Ji©oi^ft2L©8tggKSlCCuC 1 1. 3 
g (0. 012 m o 1 ) , V-n-.f + H, 7 = y 70 . 7g (0. 55 m o I ) , ;>< 
f*x^;Hh> 4 0 0 g^ftii*, KJSfig 4 0 tfCTM*??^, & £ D i6 8 0 
0 g 0^f*xf;^h>(;:gfSJtfc2«©7i/-;M, 4' - y x > If X (2 
. 3, 6-h'J)lf;l'7iy-^) 45. 4g (0. 16mol) i: 2 , 6 - 3> ;* * Jl 7 
x / - /U 5 8 . 6 g (0. 48rao I) ?2 L/min©^^©/ 5 ;:?*!;;/^;^ 
61 20»*»T»TL, *6t»TI?7«60»ia > 2 L/m i n<DS^O;^ij> 

6 jtff^ffo ft„ ctilcif U>^7 5>E3RSJZ;J(iZ7- h y >> £ zk jg jj£ 
^Anx., £JS£#±Lft„ %<D'&, l M©tt»*jg»T* 3 @«cj££fTofcfK 7*>$$ 

* T? » * fj o ft o »6nft»i*iM#l/>fif--piiL, * 6C«£E«**ff^, * 
S!H£9 7. 4 g^ft 0 Ktlac!)aTi|d7itt8 5 2 , i 3 3, /Jc» 



6 0 T* h -3 ft 
[ 0 0 3 8 ] 

# ^ B , fi fK ®T»^©oi^ft£jSS£i0 0T:£7?j!in$iL, ® Bl H 5 0 . 6g ( 
TkiSfS 0. 1 lmo I) tilf^DDt:F'J> 2 9 2 g £ft&A,ft\ *©&, & 6 C 46 
x?/-;l/30gfcth'JDAlh + 5/F8. 6 g ( 0 . 1 3mo 1) ?g|L«l^ 
WTH4*>6» 6 0#*»t*T»TU * 6 Ki»T»7» 5 «IB©fll»*fT o fc„ 
0. l N©JS&7jcj§}gT- 3 mjftfrt 7*>3C&7j<T?<D*iifc£ eii:(i5g*fT^, 
^(SSISLfe, f#£ftft^$7>6igfJ©xtf^npt;Kyy£@£L, £ 5 fc » JE & 
ft*ffW ±E-»S (6) T^^nSiH^^ 5 3. 8 g»ft. ®H*f±, I R ©#*f 
tJ:')7i/-*tt*8I©SlKi;-jr (3600cm-l) ©Sit, J 6 C N M R O 

fto efflg*©&¥i3#7tt« 1 0 0 5, ii^t^^fia 1 2 7 5, I| + i/31(i5 6 
6 T $ o ft o 

[ 0 0 3 9 ] 

(x#*^7 ^ y hft©-&f&) 

«lf 81, ©gfK JBJSfftDo^fcfiiSjgfcKHB * 2 6 g , 7 * y ;l>8? 3 . 3g, h;H 
>2 0 g, (-y7i-;l/*X7O0. I3g, «-fKn^;yyfH-fJH3mg 
£ft2^ft 0 cftfci 2 0 °C {;: 2id , »ff L4««6EiS*-B-fc. KfSff, »tt»J£*frV> 
, 8l2mgKOH/gt4SlT'Mj5$fiofe. 1 2 0 t TOlJ$traii 5 HIST' * o 
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H^^miR, HBE&jft LTttE 26. 7 g '#ft„ if Ig b O ¥ 13 # 7 41 Ji 1 3 9 5, 

mmy-mftTmitZ 1 6 8 i t* * o ft „ 

[ 0 0 4 0 ] 

JI#lgg, fififfK jSTP- h ©O^ftgjSggfCgfJjg U 2 5 g , b V x.?->VT =.> 5 . 2 

gx mt^=f-vy 4 o o g * fi j& « k x 7>|J;H^D7^F4. 6g, mY.^=f-vy l 

0 0 g fcjffiTn- h £{t&A,£ 0 Lti^glTfO'CK^Sl, H$«iT- 1 ^i^ltI7 

TNMRMjg*fr^ElS*ii*Ufc. 2 HHffiff Lft t C 5TSlSft^7 L/cftft, 0. 

1 NHC 1 aqfeJ:tf«zk-t?»«*»*ffote. *r««£i!S?iL. ^ * y - A, * jjg T L 
T S tfc « % fr t>» LTI3<*£Ih]iN, L T±B-»a£ (1) T^JftSHtlV 
£ 1 6. 5 g f#ft„ <D$L¥mft?m& \ 70 5, fi«¥i$#7»fcl:2 29 8 T'£o 
fto 

[ 0 0 4 1 ] 

»»v i og^i 5 ott'^i, ml, 2 o o <c q mmmitttfi^ . Mitvay* 

[ 0 0 4 2 ] 

ilV6 g^A;Hih-;l/7-bf-h4 g[Cg»L, ^a^iTl 173 ( =f- X v -v 
'Jt^SA;1/XS, JtB^-BIJ&a) 0. 6 g **jtabfc«MjStt**x$Mj - j/fl]gu 
«T?»3Sa«*±IC^* L, SSaffij»»T» 8 0 *C 3 0»fEj»Lfc«, ;^-y7^^$ 
US T , U VIWSI (7Y^'77-f 7ni: UB0 1 5 1 , ft if, : ^^/I/a^-T h*7> 
7) *ffl^T 2 0 0 0 mJI«Lft„ lift ft, / f h y f If L ft t C 5 , * 

mitwu-Q&mw-ofrzm c j i s ks 4 00) « h ft 0 

[ 0 0 4 3 ] 

^mm 4 

(2tip p E^y Jv-^tf)^^) 

Sfl^i, SfifK SMiAf, l5**«©0^ft2LO«fiE*S»|cCuCl 1. 3 
g(0. 012 mol), *;-n-?f*75>70. 7 g ( 0 . 55 m o 1 ) , * 
^X*;Hr h > 4 0 0 g*{tJi*, SJS»fi40nCKTSfi5*fT^, « 6 4f> 8 0 
0 gO^fyl'Xf-^y h>t:i§iJt.ft2i07i/-^4 1 4' - [1, 4-7x-U 
>£X ( 1 -**4,x* U 7*>) ] fcTX (2. 3. 6-fMf;I/7iA;l/) 68. 8 
g(0. 1 6 m o 1 ) t 2 , 6-^^f;P7i;-;l/5 8. 6g(0. 48mo 1) S2 
L/mi nCD^^onyi;>^^ff^^^e.l 2 07jfrtfTj&TL, £&fcHT»7« 

6 0 ftm. 2 L/m i n©SM©; ( i7''Jy^^Sij-%tf51ff%ff^ft [ , cntlf 1/ 

7 *eK«BEK**fT^, ^Bi^^l 1 4. 6 g lift. Sl7<0»¥i9» 
7fiti 9 3 4, lifl^^^ll 2 2 3, *»Sl!JSj&t 4 9 6 Tffco fc„ 

[ 0 0 4 4 ] 

(xtf^fttO^fiS) 

iff^I, (gSft> m T M4 <0 o ^ ft EfSgg £ i o 0 t * T* MM U , $ Ijg 5 5 4 . 6g ( 
7j<K*0. 1 lmol) iilf^antKij> 2 9 2 gSftiiA-ft 0 ^£>?£, * & D fe 
l^-*30gttF^ilh*J/F8. 6g (0. 1 3mo 1) ^SSLftSS?: 

6 0#*»ttT»T U £ & fc»TK 7 « 5 ©*#*fr o ft „ 

^fcE»£l&£ L fto f# S tlfc}$$fr P>jgfJ<Dx tr * n a n F U L, 2 e> C S EE & 

*&%fT^, ±8B-«a ( 6 ) T»^JftS8f|fi&* 5 6 . 9gife„ SIAtt, [R©M 
fc«fc D 7x/-/Ht*»£0!RlKlf-* ( 3 6 0 0 cm-l) OiMt, ?F,KNMRO 
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tc 0 #fiiiA©&jpi3#?«« 1092, mm¥®ft?n& nos. iw/siii 6 1 

[ 0 0 4 5 ] 

(x^ + ^7^ U U- E CO^- fig ) 

jfffSB, fifitK S«iff©ov^fcgjSSfcWK A 2 8 . 1 g , 7 * U ;H8 3 . 3g, h 

;t/ X y 2 0 g , F'J7i^;l/*X7O0. 13g, A^FP^;>^f-ii-f;H 3 
m g £ttJAA,ft* 0 ;Ha£ l 2 0 tfctafi, »H!L:5:#5fiJS*-&;fc. KJ51>s flfcfffflg* 
fr V> , »i2mgK0H/gtS5$T?Mg*jfoft 0 1 2 0 tTOfi^RStt 5 «fl? 

* o fc 0 SJSfK^h;l/x>4 0gT^«?L, ^^Z-yHlJfcSTLTBiSblR^ff^. 3i® 
LTH#*0lR, SEEKISI/TISS^^Z 8. 3gSfe„ «flB?0*¥*&#?Stil 49 

7, mm¥t%ft?mii 1 8 4 1 t* & o ft „ 

[ 0 0 4 6 ] 

( £ ^ ffi 7 U - h(* © £ j* ) 

BBft, »TD- h © O fc E JS * fc: 1BI IH 2 5 g , h'Jif^7>>4. 8 

g , mitX3-u> 4 o o g * s £ « ic , 7?'J;H>D7-f H 4 . 3 g , mti-^vy \ 

0 o g ^std - e Ktta/^/f o cft*a*TT? o ice?&ai» 1 Bsnfrw-T7 

TNMR«|£*tr^KiS*ia»Ufto 2 H»iS&# L/c t C 3 T* S )S 7 Lftft 46, 0. 

1 N H C 1 aq.fcJ:tf«*"e»jS«t»*fTofc. #«SB*iiffi L, 7<#/-/l/*{cijgTL 
TBtt«*frV^ Jiii L T@&£|h)IK, i^EE^JS LT±ie-«^ (1) Tf^fh^Bi; 

* 1 7. 6 g fcfc 0 tSflg7©gC¥^#7ffifi 1 7 8 8, ii¥i^»f ili 2 4 0 7 T'$o 
ft„ 

[ 0 0 4 7 ] 

^Biyi og£i 5 o°cT»mm. jjk , $ l , 2 0 0 1 6 mmmit^n^. m it ws * % 

f# ft „ 

[ 0 0 4 8 ] 

mm / 6 g £ # ;H£ h-;l/7 -fex - E 4 gfcjgftPL, 2" n * a 7 1 1 7 3 ( ^ X ^> * 
U X-T 5 ft fi £ 11 & #J ) 0. 6 g**toL,fc«IBfi«»^*X^y->Bl« 

«±fc Saglll7 8 0t3 0»Kilfcl, /^-V7^*A* 

ST, U V SSI » S H (7^^77^y^XS: UB0 1 5 1 „ ft St : * f 
f) ^ffl^T 2 0 0 0 mJ8316Lft„ »ft«, ^ f ;Vxf h y fii Lft t c 5, * 

S{tfe-tOia$?lo3!)>tM (J I S K5400) & H Tfc o ft „ 
[ 0 0 4 9 ] 

MMM 5 

( 2 gfiE PPEt'J rf v - ft (0 -a- $ ) 
tt#SB. ggfh £ Slag AH, l5**16©0^;fc2L©lKgRj&8&|£:CuCl 1. 3 
g(0. 012 mo I) , ->'-n-7?-^75>7 0. 7g(0. 55 m o 1 ) , 7< 
^;l/x^;l/^r E y 4 0 0 g^ttii*, gJSigj* 4 0 °C T«»*ff^. JB6^C»80 
0gO^f^If;^hyfcj§i2tft2ffiO7i/-^4, 4* - / ^ 1/ > If X (2, 
6--7^^7i7-jl/) 4 1. Og (0. 16mol) t 2 , 6 - ->^f ;l/7i/-* 
58. 6 g (0. 4 8 m o 1 ) £ 2 L/m i nOSgO/^'J ^^*fi^5:*'6 1 2 0 
#*>ttT»TL, ? P. tlT^Tf 6 0 #HS, 2 L/ml nOaao/^'Jf^gft 
6M£f;roft„ c titif U>s>7 5 E U ^A*»«*ipA, 

KlS£#ltLft 0 ^©&, 1 MO&gjk&tt*? 3 Is] # £ ft o ft&, 7 * > St & 7}c T* Bfc & 
£froft„ ft 6hftSi*i/^ u^r £ -TiSH L, 5 e, fc: * EE * * *t ^, ^flgv^9 
4. 6 gift. ltt8 0 1, S«¥E|#7fi 1 08 1, *Rt33atf 

4 5 5 T* $ o ft „ 
[ 0 0 5 0 ] 
( x # * -> {* <0 £ £ ) 
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ykrnrno. i imo i) tn;*DBtF'j>29z g£tt&A,*:„ fee^c* 

l>/-*30gtth!J9Alh+J'F8 1 6g(0. 13mol) b 

«*frV, ±E-«5£ ( 6 ) T'S?n5Sli^r5 5 0 . 2 g £ tc „ ft 8g 7 fct , IROM 
K<t 0 7 x / -/I/tt**S©»lR e - ^ (3600cm-l) ofiRi, 2 & tc N M R CO 

tffffc: J: 0 7V ^^;I/x-r^ft*©if-^o«3S*»6 % l o 0 %©tlS^i^ilL 

fc 0 «IB$-©S¥9#?tttt 9 5 6 . B«¥i3#?Mfct 1 2 0 4 . X**3/5S«tt 545 
[ 0 0 5 1 ] 

( X # * 7 ^ y b-h#:c0^jS) 

S§Etf-» aSBSOo^fcEiSafclflUB'Jr 2 5. l g> 7J"J*|3. 3g, h 

m g cn* 1 2 o ic e fti m s mnLKtfzfci&zvrco sis*, 

fr^, Kffi2mgKOH/gi:43$1?Sl5*ffoft, 1 2 0 tT'OSJf HfflB 5 llffll? 
feofco S)SI*F^IV4 0 gT^S?L, * * ^ - /!/ * «C » T L T B it JR * fr ^ 5 JB 
LTHft£|sIlK, Ml±8,®LT®m7Z 2 5. 4 g f§ fc 0 ii7©S¥i^»f itt 1 3 5 
9 , l 6 5 7 T« 3 fe. 

[ 0 0 5 2 ] 

(^^ft6 7^yb-h#ofrng) 

Jft#£6B, Sail , STd- h <D o fc E JS 88 fc « |fi 7 2 5 g , h'Jif*75>5. 3 
g, Sft^f H/ 4 0 0 g *EJfc»fc» 7^'J;H?n7^F4. 8g, *{fc* U> l 

0 o g ^stq - h ic{t&A,7* 0 chii*Tf o °c icnm, mwviMT* i mmfrttx 7 

T N M R W£*fr^EJS*ii* Lfeo 2 Riant*? L /c C 5T'SJ5S*^T L fc fc «K 0. 

1 NHC I aq*»J;tfMi*T#«iJE#*fTt>fco W$B£zg|gb, ff«fc»TL 

* 1 6. 6gife 0 Sl30|[f^^fi(ii 623, II¥H»fiB 2 2 7 8 T«9 
[ 0 0 5 3 ] 

I a 1 0 g £ 1 5 0 T T » BL K £ , fj!t U 200*C6l9BB«ft:%fT^» « fb 43j x £ 
[ 0 0 5 4 ] 

ft Bi 3 6 g * * ;l/ e h 7 -b r - h 4 g K mm L , ^n^aTl 173 ( * /t * * 5/ * 
'Jt^SA/I/XI, KS^HMAI) 0. 6 g *$in LfcftBBffifig&xfcX * U -VflJM 
«T?»®«JB«±fc:&l& L % ^SteMi? 8 0 t 3 0#f£j£Lfc&, & ~ y J 4 ;l/ A 
ST, UVfJgf (7^y77^?ni: UB0 1 5 1 , )« : # ;Wn ^ K ^ > 
f) *li^T 2 0 0 0raJi)tLft o ftttft, * * /!/ x ^ ;!/ h y T*mm L ft £ C 5 , * 

»{t«l70tt*§|o^#i[ (J I S K5 400) tt H & -a fc . 
[ 0 0 5 5 ] 
JtttflHl 

mmm i T?s&nft*fifiM 1 o g * 1 5 0 ict-abm, u, 2 0 0 1 6 u# ia us $ it * 

S ft; $j -9- £ f# ft o 

[ 0 0 5 6 ] 

HffiMl, 2, 3, 4 S 5 , Jt««l 1 T*f# &nft«<b«J©«ptt*JJlT©^fteK: «fc 0 ffffi L 

o 

#7Xfe&S& (Tg) (DMA) tC J; 9 * #> ft <, fiitMSEft 1 0Hz 
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T*ffliJj££?TO fee 
[ 0 0 5 7 ] 

[« 1 ] 
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0.013 


0.012 


0. Oil 


0.012 


0.011 
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10 



20 

[ 0 0 5 8 ] 

[ 58 <D #J 31 ] 
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